before the onset of jaundice, experience urgency of nioturition; as soon as the desire is felt, the urine must be evacuated.' there seems to be no control over the sphincter. A still earlier 'symptom is a, feeling of extreme lassitude: some said that the first symptom that they could recollect was that in proceeding to their, wotk they experienced a definite faintness, and felt too weak to get to, the works.
As to indications helpful to prognosis. From the analogy of what. is said to occur during the final stages in phosphorus poisoning, I have tested urines for special substances, and the sediments therein for crystals. In one fatal case in hospital, I had tested the urine daily without finding anything remarkable until one day I found leucin crystals in many groups in the centrifugalized sediment, and also a few scattered groups of tyrosin crystals. Both bile pigments and bile salts. were present on this occasion, but lactic acid was absent. Two days later this patient became suddenly drowsy, and five days afte'r that she died. The appearance of leucin and tyrosin crystals previous to the onset of coma is apparently not constant, however, as in another case (the one quoted in the previous discussion), although coma came on suddenly, the urine sediment failed to reveal any signs of these crystals, either previous to the onset of the coma or since. This patient, however, is still alive.
Estimations of urea in -the urine seem to indicate that this phase of liver metabolism, in the final stages, is not affected to the degree we might have expected, judging by the profound manner in which the cells of the entire organ are disorganized as seen post mortem. In one fatal case, seven days before death, the urea content was P5 per cent., the amount of urine passed being 700 cc. in the twenty-four hours.
Fleet Surgeon R. C. MUNDAY, R.N.
There are over 5,000 munition makers in four large-Admiralty factories which for obvious reasons must be nameless, and there are numerous private-firms making munitions for the Navy, but the medical department is responsible for the health of the workers in our own establishments alone, and in these I am able to report a clean bill of health. Not only have we had no fatal cases of T.N.T. poisoning, but there is no record of any person suffering from constitutionalleffects of the poison to such an extent as to disable him or her from work. Further there is reliable evidence that many workers who, when they first entered our factories were weedy, ill-nourished and anaemic, have become robust and healthy. It is true that some of the tetryl workers have been affected with a dermatitis which has been in a few cases obstinately recurrent, but this has not impaired their general health, nor has it been at all severe or widespread. This appears to bear out Lord Chetwynd's experience. Now the question arises, why are the Admiralty munition workers immune, while in other establishments illness from T.N.T. poisoning, sometimes with fatal results, is constantly occurring? I venture to think that our immunity is not a mere coincidence nor due to our smaller numbers, and further, that to a large extent the same result can be obtained in other factories. The Director-General of the Naval Medical Service, Sir Arthur May, takes a deep personal interest in the health of civilian workers employed in all Admiralty establishiments on shore, dockyards, air stations, munition factories, &c., and he has laid it down that the Admiralty should be a model employer of labour, setting an example to all other employers and owners of factories in insuring that no stone is left unturned, and no expense spared, in safeguarding to every feasible extent the lives and health of the employees. Apart altogether from humanitarian reasons, he is very strongly of opinion that the employer who spends money both freely and judiciously in providing the means for the prevention of disease is making a good investment and receives substantial return for his outlay in diminished loss of labour and increased output of work. In pursuance of this policy, early in the War he detailed an officer of his staff to visit the Naval munition factories and inspect the conditions under which. the employees were working-their food and kitchens, their workshops, ablutionary arrangements, cloak rooms, &c., were all minutely looked into and reported on. The Home Office regulations were carefully studied and compared with ours to insure that we had, so far as can be foreseen, an ample margin of precautionary safety. I must gratefully acknowledge the eager co-operation of the Ordnance Stores Department of the Admiralty in carrying out to the smallest detail the measures required by the Medical Department.
If we compare the conditions under which Admiralty employees work. with those surrounding other munition workpeople, we shall, I think, see that there are important differences. First, with regard to cubic space in workshops, although probably no munition factories afford an insufficient total cubic capacity in any one room, yet I have reason to believe that in some workshops the employees become massed together in over-crowded groups, whereas this is not allowed in Admiralty workshops, and the employees are well spaced, with ample room for each. Although the good effect of this arrangement may act only indirectly, yet I submit it as an important factor in the general result. Next, our employees are not paid by piece work, so that although they work well and yield a good output, they cannot be induced by a patriotic desire to create a sensational output, or by ambition to get rich quick, -to overtax their strength and at the same time expose themselves too long to the poisonous fumes of T.N.T. Further, I cannot help thinking that the discipline in Admiralty establishments is very much better than in some or, perhaps I should say, any other factories. I am certain that infringement of our hygienic rules is rendered practically impossible by the close supervision which obtains, and the anxiety of the employees to refrain from any acts of omission or commission which would result in dismissal. For instance I am told that in some factories it is a common thing to see women sucking sweets while at work on T.N.T.; such a thing cannot be imagined in an Admiralty establishment. Again, our overseers and foremen would never allow windows and doors to be closed which ought to be open, or permit of any laxity. in wearing respirators, gloves, or veils. I think too that our ablutionary arrangements are probably better and on a better organized scale than in other factories. Then, again, there is no doubt that in our establishments the meticulous care which has been bestowed on the artificial exhaust ventilation of the melting and cooling pans leaves no loophole for the escape of poisonous fumes into the general atmosphere of the rooms. I hold very strongly that it is better to remove the fumes at the place of origin than to remove them from the bottom of the room after they have been allowed to.gain access to the general atmosphere. Our system of alternation of work is, I am sure, more thorough than in other factories, because we are better able to carry it out, having several different kinds of work going on in the same establishment in each case; moreover our medical examination is conducted once a week, not once a fortnight, and so, where it is necessary, alternation of work is ordered earlier than if an employee is only seen once a fortnight. But it is to the scrupulous cleanliness of our workshops, the total absence of T.N.T. dust on the floors, and the prevention of soiling of the shells, that we must, I think, attribute the chief cause of our immunity. Moreover, on visiting our factories one cannot fail to be struck with the extraordinary cleanliness of the teeth of the operatives, and of their hands when exposed on removal of the gloves.
I cannot go the whole way with Dr. Benjamin Moore in his confident assertion that it is through the skin and the skin only that the poison is absorbed, although I believe that it is the chief channel. For the present at any rate we shall relax none of the precautions which have as their object rapid and direct removal of the fumes and prevention of inhalation of these and of the dust.
If, then, a marked reduction of the number of deaths and of the incidence of cases in other factories is to be achieved, I submit that this must be accomplished by better discipline and greater cleanliness of workshops and workpeople.
With regard to the toxic jaundice caused by tetrachlorethane poisoning in dope I am glad to say that, although in many of our air stations a very large amount of doping was carried out with a' material containing tetrachlorethane, we had no deaths, and illness which necessitated complete stoppage of work. I attribute this to the fact that, we have very efficient exhaust ventilation by fans, which change the -air at least thirty times an hour. Moreover our alternation of work is carried to its utmost limits.
There isboth at our air stations and at our munition factories no excuse for ignorance amongst the employees on the subject of the danger of toxic jaundice from either tetrachlorethane or tri-nitro-toluene.
They have notices explaining the dangers and rules for their guidance staring them in the face at every turn; the foremen and forewomen keenly supervise their daily life in the factory; and our energetic medical officers inspect them so frequently that some people think that there is more danger of alarming them than of their ever suffering from toxic jaundice.
Dr. J. A. P. BARNES. Some of the early cases of illness due to T.N.T. in factories under my charge were admitted to an institution where, although everything possible was done for their recovery with the knowledge then available, two of the cases died after several weeks' illness. The medical officer of the institution thereupon proceeded to give much time to the working out of a theoretical line of treatment, which, not without difficulty, he was subsequently able to put into practice. This treatment he found accelerated. recovery and probably even saved life. I wish he were here
